Biomechanical responses of endodontically treated tooth implant-supported prosthesis.
This study was designed to investigate the biomechanical interactions in endodontically treated tooth implant-supported prosthesis with variations in implant system and load type by using the nonlinear finite element (FE) approach. The computed tomography (CT), micro-CT image process, and computer-aided design systems were integrated to construct the FE models containing 1-, 2-, and 3-piece implants splinted to the second premolar. Realistic interface conditions within the implant system were simulated by using frictional contact elements, and mechanical responses in terms of von Mises stress were computed for all models. The simulated results indicated that splinting an endodontically treated tooth to a neighbor implant decreased stress values in dentin and post but increased stress of implant and bone. The oblique occlusal forces increased the stress values relative to those of axial analogs. A splinted system with a 2-piece implant increased stress on the bone and decreased stress on the prosthesis compared with that of the 1-piece implant. Splints with 1-piece implant prosthesis, without eccentric occlusal contacts, have better mechanical responses than those of 2- or 3-piece implants when connected to an endodontically treated tooth restored with post core and crown.